“BEPROVER FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001962410008-0 


© 


7 SOV/24-58—-4--6/39 
The Structure and Properties of Alicys in the Yanadium-Molybaenus 
System 
and microhardness values is due to the preparation of the 
microsections and the presence of the intergranular 
constituent. The hardness~composition curve is the normal 
type for metals forming unlimited solid solutions. 
The plasticity decreases with increase of the second 
component (Figure 4, Curve 4), especially in the region 


40 - 60% V where the tensile strength is 100 - 150 ee / mm. 
The greatest plasticity is shown by pure moiybcenunm. 

The electrical resistance-composition curve at room 
temperature is shown in Figure 5. The curve is similar to 
the hardness curve with a maximum of 50 uQ/em at 60% V. 

The results cbtained confirm that V and Mo form a continucus 
peries of solid solutions. 

There are 5 figures and 7 references, 2 cf which are Soviet, 
1 German and 4 English. 
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/%. 12200 $/180/60/000/01/009/027 
~ *B071/E135 
AUTHORS: Baron, V.V., Yefimov, Yu.V., and Savitskiy, Ye .M. 
. _ Moscow) eee 
TITLE: The Structure and Properties of Alloys of the Wanadiun- 


v\fungsten Systen | 


PERIODICAL: Izvestiya Akademii nauk SSSR, O0tdeleniye tekinicheskikh 
nauk, Metallurgiya i toplivo, 1960,Nr 1, PP 70-74 (USSR) 


_ ABSTRACT: The microstructure, hardness, plasticity, strength and 
susceptibility to oxidation of vanadium-tungsten alloys 
in the whole range of concentrations was investigated. 
The following starting materials were used: 
vanadium, 98.6% V, 0.3% ©, 0.5% oxygen, 0.2% nitrogen, 
0.06% sulphur and less than 0.2% of metallic admixtures; 
tungsten, 99-95% Wo, 0.032% Mo, remaining oxygen and 
nitrogen. About 40 g samples of alloys were melted in 
an are furnace with non-consumable tungsten electrodes in 
a medium of helium under pressure of 0.5 atm. In all 
cases the content of tungsten was 1% higher than in the 

Card starting charge. Cast alloys were annealed at 1100 °C 

1/3 for 500 hours in double quartz sheaths, evacuated and 
sealed. Specimens for the investigation were prepared VY 
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8/180/60/000/01/009/027 
E071/E135 
ape Structure and Properties of Alloys of the Venadium-Tungsten 
sten 
: by anode cutting with subsequent polishing. The 
solidus temperatures were determined by the drop method, 
metallographic and X-ray analyses by the usual methods, 


heating in air by the gravimetric method (increase in 
weight, or decrease in weight after mechanical or 
chemical removal of the scale formed). In some cases 
the scale was chemically analysed. (mn the pasis of the 
results obtained the equilibrium diagram of the system 
vanadiun-tungsten was constructed (Fig 1). Vanadium 
and tungsten form a continuous series of solid solutions. 
The solidus and liquidus curves possess a sharply 
expressed minimum at 4.5 at.% of tungsten equal to 
1635 °C. However, no transformations in the solid state 
Cara in alloys, corresponding to this section of the diagram, 
af were observed. Small additions of tungsten to vanadiun 
(of the above quoted purity) cause an increase in Y 
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dness and a small increase 
Further increase in the | 


? 


inuous solubility 

838 the resistance 
At temperatures between 700 

well as star metals are 

quire protection i The 

of annealed vanadium-tungsten alloys is 
Card shown in Fig 2, 

3/3 +~ *There are 3 figures and 2 references, of which 1 is 

English and 1 is German. There is also a table (p aed 
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Metallare tallowetent flzlw-thiateheakiy? extody lesledovaniys 7 
Uripateseneaics? Reccazen fetbods io Metallurgy and Metal Seitence) Moscow, 
Xad-vo AN SSSH, 1950. 252 p. (Series: Iter Trudy, "77. 5) Zrrata slip 
inserted. 2,000 coztes printed. 
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~ $/509/60/000/004/020/ 024 
\ $1258 E111/E152 


AUTHORS: —° Savitskiy. YeeM., Baron, V.V., and Yefimov, Yu-V. 


TITLE: Phase Diagram and Properties of Vanadium—Chromium 
. Alloys i 


PERIODICAL: Akademiya nauk SSSR. Institut metallurgii. . 
Trudy, No.4, 1960. Metallurgiya, metallovedeniye, 
fiziko-khimicheskiye metody issledovaniya, pp. 230-235 


TEXT: The authors describe their work on the vanadium— 
chromium phase diagram. Their starting materials were: 
alumino-thermic vanadium (95.5% V. 1.0 Al, 0.15 Fe, 0.2 C, 0.3 Si, 
considerable concentration of oxygen) and electrolytically refined 
chromium (99.9% Cr, 0.02 Fe, 0.03 Si, 0.02 N, 0.002 H, 0.0023 0). 
Alloys were arc melted (non-congumable tungsten electrode) under 
helium, each ingot of 50 g being remelted four times and analysed, 
Compositions of the charges and alloys are shown in the first two 
main columns of a table. Solidus and liquidus temperatures were 
determined under argon in.an apparatus constructed in the 
Laboratoriya splavov redkikh elementov IMET AN SSSR (Laboratory of 
Alloys of Rare Elements, IMET AS USSR). Specimens were heated by 
Card 1/4 
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Phase Diagram and Properties of Vanadium—~Chromium Alloys 


current from a type OCY-40 (OSU~40) transformer; temperature was 
determined with an optical Pyrometer calibrated under similar 
conditions against melting points of pure nickel, titanium, 
zirconium, niobium and molybdenum. Liquidus temperature was the i 
reading when the specimen lost cohesion: the solidus, that when 
a hole drilled in the 4 x 4 x 15 mm Specimen fused over. 

Curves 1 and 2 in Fig.l show plots of these temperatures against 
wtef Cr (the relatively low value for vanadium is due to 
impurities). Microstructure was studied and hardness measured on 
the cast alloys and alloys annealed for 100 hours at 1100 °C in 
evacuated quartz capsules and slowly cooled. The hardness (Hy, 
kg/mm?) results are shown in Figel; curves III and IV correspond 
to the cast and annealed states respectively, and curve V gives 
hardness at 1000 °C (annealed alloys). Hardness was determined 
with a 50-kg load on a "pobedite" cone, in argon at the high- 
temperature which was measured with a Pt/Pt-Rh thermocouple, 
Electrical resistivity of annealed 4 x 4 x 15-20 mm specimens was 
determined potentiometrically at room temperature; results are 

_ Card 2/4 
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- shown ‘in curve VI of ‘Fig.l. The work showed that a continuous 
“range of solid solutions is formed. Increase in concentration 
of the second component produces a rise in both hardness and 

resistivity. 
echens are 2 figures, “1 table and 5 English references. 
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36441 
s/ Te hahaa 107/191 
4£060/A101 
IP. 1200 . 
AUTHORS: Savitskiy, Ye. M.. Baron, v. V., Yefimov, Yu. Vv. 
TITLE: Study of the alloys yanadium-copper-carbon and vanadium-copper- . 


aluminum 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 3, 1962, 8-9, abstract 3156 
("tr, In-ta metallurgii., AN SSSR", 1961, no. 8, 120-127) 


TEXT: Aluminothermic V (96.5%) , carbothermic V (98%) , and electrolytic Cu 

mark MO (MO) were taken as the starting materials, The alloys with Al were 

charged with an addition of Cu to the alumothermic V, and addition of C in the 
carbothermic V. The alloys were smelted in an arc furnace in a He atmosphere, 
homogenized at 1,006°C for 100 hours, and investigated by the methods of thermal, AC 
microscopic and X-ray structure analyses and by the measurement of the mechanical 
characteristics. Te vertical sections were constructed of the V vertex of the 

Cu - Al and V - Cu - Cc at a constant composition of 1.5% Al and C. 

thermic V at an°c ig about 7.5%, and as the 
temperature increases 50 does the solubility, reaching a maximum (9.4% Cu) at 

1,530°C. In the system V-Cu-Al one observes 4 wide region of lamination in 
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the liquid and the solid states, beginning at about 164 V. The monotectic - 
temperature is equal to 1,530°C. ‘The melting temperature of V in Cu is 1,120 °C, 

The limiting solubility of Cu in alloys V-C at room temperature is about 1%, 

and at 1,575°C - about 3.5%. The addition of C raises the temperature of 

monotectic equilibrium from 1,530 to 1,575°C and extends the region of immisci- e424 
bility, The lamination in V-Cu-C alloys is observed beginning from 11% Cu. Cu 

raises the hardness and lowers the ductility of V, In V-Cu-c alloys’ a second 

V-phase was found with a hexagonal lattice; one supposes that it is the 7 Phase. 

There are 8 references. 


Z. Rogachevskaya 


[Abstracter's note: Complete translation] 
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BARON, V.V.; YEFIMOV, Yu.V.; SAVITSKIY, Ye.M, 


Effeot of carbon, oxygen and nitrogen on the recrystallization 
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(Vanadium—Metallography} 
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AUTHORS: Savitskiy, Ye.M., Baron, V,V,, and Yefimov, Yu.V. 
(Moscow) pepe eS 


TITLE: The effect of cerium on plasticity of vanadium 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye 
tekhnicheskikh nauk. Metallurgiya,i toplivo, 
no.3, 1962, 107-113 . 


TEXT: The object of the present investigation was to explore 
the possibilities of achieving the removal of N, O and S from 
vanadium and thereby improving its placticity, by addition of 
cerium to vanadium melts. Both alumino- and carbo-thermic 
vanadium was used in the preparation of experimental samples 
(10-15 g¢ in weight), which were melted in a tungsten arc furnace 
with water-cooled copper hearth in an atmosphere of pure helium 
at 0.9 atm. The proportion of cerium added varied from 0.2 t 

50% wt. Each sample was remelted four times to ensure - 
homogeneity of the metal. The buttons obtained in this manner 
were mechanically descaled and the vanadium-rich layer, separated 
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from the cerium layer, was used to conduct chemical and gas 
analyses, metallographic examination, hardness measurements, 
compression tests and cold rolling tests. The conclusions were 
as follows. 1) Cerium has limited solubility in both solid 
and liquid vanadium. The liquid miscibility gap begins at 
0.2-0.3 % wt. Ce, and the solid solubility of Ce in V is less 
than 0.1 % wt. 2) Addition of Ce to V melts brings about a 
considerable decrease in its oxygen, nitrogen and sulphur content 
and causes a corresponding improvement in its plastic properties.. 
This is demonstrated in Table 3, where some data for Ce-treated 
carbo-thermic vanadium are given. It should be pointed out that -- 
complete purification of the melt cannot be achieved in one 
operation since a state of equilibrium is reached between liquid 

, vanadium, cerium, and the slag; further decrease in the oxygen 
content in vanadium can be attained only by repeated removal of 
slag and addition of cerium until the required degree of purity 
of the melt is attained. Sample melt in Table 3 underwent five 
such operations. 3) The carbon and metallic impurities content 
in vanadium is not affected by Ce additions. 4) When large Ce 


Card 2/8 S 


The effect of cerium on plasticity... 


CIA-RDP86-00513R001962410008-0 | 


"APPROVED FOR RELEASE: 09/19/2001 


ESE ON CE CEG EE PT EEE WEE ER EINE 


The effect of cerium on plasticity. .61500/ 62/000/003/015/016 


additions are required to purify heavily contaminated vanadium, 
difficulties may arise in melting the charge, owing to the 
formation of a thick layer of (mainly Ce02) slag which either 
weakens, or even breaks, the arc, particularly when large 
(500-600 ¢) batches of vanadium are treated. 

There are 3 figures and 6 tables. 


SUBMITTED: September 18, 1961. 
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s/078/62/007/003/018/019 
B110/23138 
/P. 10200 
AUTHORS : Savitskiy, ‘e. M., Baron, V. V., Yefimoy, Yu. Ve 
TITLE: Constitution diagram of the vanadium - cerium system 


PERIODICAL: Zhurnal neorganicheskoy khimii, v. 7, no. 3, 1962, 701 - 703 


é 


TEXT: The constitution diagram of the vanadium - cerium system with up 

to 50% by weight cerium was investigated by macrostructural, micro- 

structural, thermal, and X-ray diffraction analyses, and by microhardness | 
tests. Carbothermic V (99.7664) and metallic cerium (98.8%) were fused 

in an electric arc furnace in He atmosphere at 0.9 atm. Alloys with up 
to 1% by weight of cerium were annealed for 100 hrs at 1100°C, and those a 
with higher Ce content for 200 - 250 hrs at 750°C. A second cerium-rich ~ 
layer appeared at 0.2 ~ 0.3% of Ce. The vanadium-rich layers were single- 
phase. Ce was only slightly soluble in V (maximum 0.1%) and independent 

of temperature. Measured on a TMI-3 (PMT -3) apparatus at 100 g micro~ 

hardness increased from 150 to 165-170 kg/mm? when 0.05 - 0.1% Ce was added. 
Using the drop method of measuring melting point (Izv. AN SSSR, Otd. tekhn. 

n., nos 4, 36 (1958)) the monotectic equilibrium point was found to be 
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close to the melting point of V (1885 + 15°C). V raises.the melting point 

_of Ce by only 5 - 70°C, apparently forming a peritectic, and lowers the 
temperature of the polymorphous y—> 4 Ce transformation by 20-259C. The 

fusion of commercial V, containing 0, and Ny impurities, with Ce reduces 
hardness and increases ductility in the cold state by reducing the o> and ee 

i Nys Ge-refined V can be cold-rolled up to 95% deformation. There are ee 
2 figures and 4 references: 3 Soviet and 1 non-Soviet. The reference to 

_ the English-language publication reads as follows: S. A. Komjathy, 

i. R. H. Read, W. Rostoker, Phase relationships in seleated binary and ternary 
Vanadium - base alloys systens. Armour Research Foundation of Illinois 
Institute of Technology. Wade Technical Report 59 - 483, p. 6 - 15, 

January 1960. 


SUBMITTED: September 16, 1961 
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AUTHORS: _ Savitskiy, Ye. M., Baron, V. V.,Yefimov, Yu. Vey 
; Gladyshevskiy, Ye. I. 


. TITLE: Investigation of the system vanadium - molybdenum - silicon 


PERIODICAL: - Zhurnal neorganicheskoy khimii, v. 7, no. 5, 1962, 
14117-1125 : 


TZxAT: The ternary phase diagram of the system V-- Mo - Si was plotted 

by means of x-ray analysis, microstructural analysis, and microhardness 
measurement (Fig.9). Results: (1) No new ternary compounds are formed 

with a structure deviating from that of binary V and Mo silicides. \ 
(2) Between the isostructural compounds Xst and io ,Si, as well as Veots me 


and ifo,Siz, continuous series of solid solutions are formed in which |... 


the: Si\ content’ varies by. 1..to 2%. The range of the homogeneous 
ternary solid solution (V,ifo) Si, extends above 1500°C toward higher Si 


contents. (3) The ternary eutectic (V,Mo) .Si, - (Mo, V)Si, - (V,Mo)Si, 
_ Card 1/3 ; i 
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forms at 1600°C. At 800°C, the solubility of V in MoSi, is below 1 aty. 
(4) The phase (V, Mo) Si, melts congruently, the phase (V,Ho),Si forms by 


peritectic reaction. (5) The unlimited solubility of Mo in ¥V is much 
reduced by introduction of Si. With about 2 at% Si in V-Mo alloys rich in 


(6) Alloying with Si improves greatly the stability of V to oxidation, 
but reduces considerably its plasticity. With 0% Si, the plasticity on 
compression & = 30%; with 20 at% iio + Si,¢e~6%. There are 9 figures and 
a: tableto,. : 


ASSOCIATION: Institut metallurgii im. A. A. Baykova (Institute of 
Metallurgy imeni A. A. Baykov); L'vovskiy gosudarstvennyy 
universitet (L'vov State University) 


SUBMITTED: June 12, 1961 . 

Fig. 9. Isothermal section of the system V-Mo-Si at 600°C. 
Legend: Am.% = at%, 
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TITLE: Interaction of niobium and vanadium with magnesium 
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vanadium purification. 
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areas of solid solutions are formed on the vanadium and niobium sides. The solubility 
limit of magnesium in vanadium and niobium at 20C is 0.01 and 0, 04%, respectively; at the } 
monotectic temperature (1860C for V-Mg and 23800 for Nb-Mg), the corresponding figures, 
are 0.03-0.04 and 0. 05%, respectively. This does not Significantly affeot the structure of i 
V and Nb. Vanadium and niobium do not dissolve in Solid magnesium. In liquid Mg the | 
solubility of vanadium at 660C is 0.06%, increasing to 0, 3% at 950C, while the solubility of; 


| 
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TITLE: The system vanadium-silicon 
SOURCE: Zhurnal neorganicheskoy khimii, v. 8, no. 6, 1963, 1522-1524 


TOPIC TAGS: vanadium, silicon, V sub 3 Si, V-Si phase diagram, peritectic, 
eutectic aan : 
“ABSTRACT: ~The VeSi system was investigated; the homogeneity o.t V sub 3 Si and the . 
Solubility of $i in V. (less than.0.9 at. fat 800 degrees; 2.5 at.-% at 1200: cased 
~ degrees; 3.5 at. % at 1500 degrees) were determined by X-ray, microstructure and 
microhardness methods. A portion (0 ~ 25% Si) of the V-Si phase diagram is given, 
~The eutectic of V sub 3 Si + Alpha is 1840 degrees; peritectic temperature of the 
transition between (w + V sub -5 Si sub 3) and V sub 3 Si = 2030 degrees. Donsity 
of V sub 3 Si.= 5.67 gm/eu. cm, The melt containing 13.25 at. $ Si is similar in 
‘structure to the eutectic (5 at. % Si), Alloying of V with Si increases its 
resistance to oxidation, but lowers flexibilit alloy containing more than 1% Si 
is brittle). Orig, art. has: 2 figures. 1 
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SOURCE: AN SSSR. Institut metallurgii, Issledovantya metallov v 


zhidkom {£ tverdom Sostoyaniyakh (Pesearch of metals tin liquid and 
solid states), Moscow, Izd=-vo Nauka, 1964, 265-271 


TOPIC TAGS: vanadium, vanadiun Pe een ons 


vanadium structure, 
vanadium property, vanadium cold wor 


Lup, vanadium annealing 


ABSTRACT: Results of investigations on the recrystallization aad 
Properties of vanadium published in Soviet and non-Soviec works 

and data obtained fron experiments by the author are summarized. The 
reviewed atudies indileate that finewgrain structure and adequate mer 
chanical properties of vanadium can be obtained by cold working 


a ee LE: 8) if 
with 50--95% reduction and annealing at 850—1050C for 1 hr in 


21 van- 
cuum or an inert gas, Vanadium with carbon content over 0.,3—-0.4% 


can be annealed at higher temperatures up to 1200C, Orig. 
6 figures, 
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TITLE: Confe-ence on Bu superconducting materiale 
¥ 
SOURCE: AN SSSR. Izvestiya. Metallurgiya i gornoye delo, no. 4, 1964, 175+176 


TOPIC TAGS: superconductivity, metallurgic conference ,physical metallurgy, 
electric wire 


ABSTRACT: The First All-Union Conference on Physical Metallurgy and Physice __ 
of Super conducting Materials was held in Moscow at the Metallurgical In- | 
atitute im. A. A. Baykov of the State Committee of Ferrous and Nonfer- 
_. rous Metallurgy, Gosplan SSSR, on 25 and 26 May 1964. Professor Ye. 

_M. Savitskiy, Doctor of Chemical Sciences, reviewed the most important 
‘problems connected with the development of superconducting material and 
the present trends in physical metallurgy, physical chemistry, and the 
physics of superconductors. ” 
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Many of the reports presented dealt with superconducting Nb-Zr, Nb- / 7 
, Ti, and V-Ti alloys. Ye. M. Savitskiy, V, V. Baron, Yu. V. Yefimov, 
_L. F. Myzenkova, and M. I. Bychkova discussed the dependence of the 


critical current density on the composition of Nb-Zr and V-Ti alloys at dif- 
ferent magnetic field intensities, and the mechanical properties of these 
alloys. They also pointed out the beneficial effect of additional Moying on 


beneficial effect of dispersed w-phase Precipitates and additions of oxygen 
on the critical current density of heat-treated ircotfium-base alloys. pM 
Members of the Physical Institute of the Uxrathian Ac ademy of Sciences 
reported or the laminated threadlike structure of Nb-Zr and Nb- Ti alloys. 
number of reports dealt with superconducting compounds. e 


phase diagram of the tacos Mala was presented, and that of the Nb-Sn_ 
system was analyzed._B, G*'Lazarev reported on the change in critical 
temperature (Ty) of the sintered V,Ga compound under the influence of 
pressure in an external magnetic field. G, S, Zhdanov and R. N, Kuz'min 
ciscussed the dependence of critical temperatu: e upon electron concentra- 
tion in alloys and reported on the linear dependence of T; upon the minim- 
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L 21820- 65 
ACCESSION NR: AP5004428 


al interatomic distances in isomorphic compounds. Investigations of the / 
effect of interstitial impurities and transition metals on the T;, of the 
V,Si compound were discussed by Yu. V. Yefimov, V. V. Baron, Ye. M. 
Savitskiy, and Ye. I. Gladyshevskiy. These authors also studied the 
change in the critical temperature of the V,Si compound as a result of iso- 
merphic substitution of silicon atoms by germanium and tin atoms. G. 
Telentyuk and I. A. Baranov spoke on the manufacture! and the supercon- 
ducting characteristics of a niobium-tin alloy wire, 

ine present state of the theory of "hard" superconducting alloys was 
reviewed by V, V. Shmidt. I, Chapnik discussed the correlation of Th 
with certain characteristics of the electron structures of metals and alloys. 

B._M. Vul, Corresponding Member of the Academy of Sciences SSSR, 

| A.B. Fradkov, V. P, Karasik, I. A. Baranov, and P. S. Shmulevich dis- 

cussed a number of problems connected with the electrical design of sup- 
erconducting solenoids, and certain physical processes occurring in sol- 
enoids. Thege authors also reviewed the characteristics cf niobium-zir- 
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A 
~--¢onium:-and-niobium-~titanium alloy solenoids as ‘related to their design. A 
Members of the Physical Institute of the Academy of.Sciences SSSR re- 

ported on a superconducting solenoid with 51.5-koe intensity, made with a 


wire produced by the Institute of Metallurgy. A. B, Fradkoy spoke on the 
development of metal cryostats for superconducting solenoids. 


a 


Particular attention was paid at the conference to methods used in in- 
vestigating the characteristics of superconducting alloys. Several reports 
dealt with the development of devices for the determination of critical currerit 
in short specimens, and the T, of superconductors from magnetic mo- 
ments, the methods of investigation of a-c superconductors: and experi- 
rents in applying the Mossbauer effect for measuring extremely low 
temperatures and investigating superconducting alloys. A second confer- 
ence on superconducting mate ials is to be held at the Institute of Metal- 
lurgy im. A. A. Baykov in May 1965.. ~ ~ 
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VOITC @ACS: vanadiun copper sys sten, vanediun copper alloy, vanadin: 
Copsey alloy composit tion, vanadium copper alloy Structure, vanad£u: 

Copuer alley rroperty 

SESERACT s Tweaty~five vanadium=-copper alloys containing from O ty 

LOC Cu ware malted from 99.7% pure)ivancdiun ene 99.95% pure elect-:- 

+ytic copper, Vanadium-rich alt OFS were meltedj/in a nonconsunabic, 
tungetcn~-celectrode arc. funace in a helfLun “atnogphere under a 0 5c; 
eeGagure, Coppermrich alloys were nclted ta the corundun eit “ 
i high-frequency furnace in an orton atmosphere under a 6, tr 7 : 
sure. Alloys were homonized in acuum at 900C for 5Omiga 4 
-O2 the Enclosure shows the shes. diagvan of the V-Cu oycta: 

on the basis of the data obtained, Additions of coppor vi 
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j limits of solid solution increase the hardness and Sharply decrease 
ithe ducctlity of Vanadium, e.g., in cold upsetting pure vanadicun 
;cxacks with a 71% reduction, whereas’ V-1.2% Cu alloy cracks with « 
126.5% veduction, Small additions of vanadium increase the hardcnadc. 
.microhardneso, end electrical Yesistivity of copper alloys, No titow 
j metallic compounds ave formed in the V-Cu cysten, Orig, art, has: 
ig £i ns 

y zigerca, 


ASSOCIATION: none PH 


ATD PRESS: 3100 ENCL: 0O1 


OTHER: 605 


in * A 
cays 


0 nener ee naan me ee net e sene tag ctettwe 00 eee Gremmenens semen ee a [oecmnancres 's ° ¢ S780 0 or *Sateeneetes ett anenes are Qnetertegne eecemnrenn seenesesse sss-0 


a APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001962410008-0"== 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001962410008-0 


eee 


Tielke ee sy . 
aia jaws —j- sa aed a eras | ‘Wig, 1. Phase dis- 
bd ' 
a if ee gees wae if gram of V-Cu systen 
Nea H 


foo se rea | me a} mee Fenda om mms memamal mem nen} ae med 


ue. 
3 
vw 
é 
a 
te 
Ps 
aa 
2 

" 


ie 
1 Lael 


Ew BS ws oe 
At.x Cu : cu 


APPROVED FOR RELEASE: 09/19/2001 — CIA-RDP86-00513R001962410008-0"" ** 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001962410008-0 


“|b pngre6s ET (m)/EPF(n)=2/1/eWP(q)/euP(b) Pad/Pu-s sD/HH/IG 


" ACCESSION NR: AP4009588 5/0148 /64/000/001 /01 36/014: 
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| TITLE: _DIsperston herdenlog of WI-¥ al loys 
ie l ‘ 
oo" | SOURCES 1¥UZ. Chernaya Garaituesive, ie. 1, 1964, 136-141 


LivoPic TAGS! alloy hardening, nickel vanadium-alloy, dispersion hardening, heat 
resistance, titantumtontatning alloy, aluminumtontalning alloy, molybdenum*ton- 
falning alloy, nickel alloy, vanadium alloy 


ABSTRACT: The article considers the possible strengthening of six different Ni-V 
| alloys by secondary alloying elements (TI, Al and Ho) and heat treatment. Cast { 
specimens were successively annealed at !200C for 5 hours, water quenched at 900- , 
| 10506 and tempered at 20-1000C for from 25 hours to two months. The microsectlons 
| were Investigated, as well as the electrical resistance, and sane specimens were, 
| subjected to X-ray analysis. Fig. ! of the Enclosure shows the effect of tempera- f 
| ture and tempering duration on HI-V alloy hardness, while Fig. 2 shows the varla- 
tlon tn relative electrical resistance of the alloys when heated at a constant rate, 


| 


' The author cltes the conclusfons of W. P. Pearson and W. Hume-Rothery with regard 

. to these processes. The Investigatlon showad that secondary alloying with Tl and 

Mo significantly !ncreases the hardness of HIi-V alloys at higher temperatures, due 
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: | matnly ‘to. ‘increased: “format lon: ee: the ‘matackab le: seed. hace. “alloying with AD, Im i> 
| contrast, markedly decreased the heat resistance. The following schedule of haat 

| treatment Is proposed an the basis of the tests: annealing at §200C for 5 hours, | 
water quenching from 1050 and tempering at 650-700C for 15 hours. Orig. art. has:, 


| by figures and |! table. 
i aetuchie tdi Hoskovskly Institut Stall | Splavav (Hoscow institute of Steel and 


Alloys : r 
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-* galliua solubility, yenadium, gallium, vanadium gallium-alloy. 


“gopre TAGS: vanadsuz ‘gallia esq wane ar gst thaee cera VENER — 


ABSTRACT: ‘Tne phase diagram (Tig. 1) of the yanadium-gallium system was construct- 
ed based upon studies of microstructure, microhardness , and x-ray and thermal 
analyses. The studies established the existence of the compound VGa, which nad an 
alpha-Fre tyre Sur ture with a substructure of ao 5.01A, 25 well ag the 
known compounds v36 5 It wos &150 presumed that two additionar eimpounds 
existed, one rich in Ga and the other closely approaching the canposition VeGas. 
The canpounds were formed by peritectic reaction at the following temperatures : 
ViGa at 192590; VGa at 1110C, VeGa at 1080C; the Ga-rich compound et ussc; and the 
compound approaching VeGa at 1195c. It was particularly found that tbe compound 


approaching VsGa3 was stable only at high temperatures and decomposed 4t about 
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935C. At 8000 and below, the solubility of gallium in vanadium is about 10 at .$ 
whereas nt 1525C the solubility is about 20 at.%. The Solubility of vanadium : 
in gallium in the sclUid state is negligibly small. A psuedoeutectic equilioriun 
was established at 29.8C from the Ga side of the System. Orig. art. has: 3 
figures, 
ASSOCIATION: Institut metallurgii im. A. A. Baykova Akademii nauk SSSR (Institute 
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. TITLE: yanadiumeniobium~silicon system | 


H : : 
; SOURCE: Zhurnal neorganicheskoy kKhimii, ve 9, RO- 7, 1964, 1653-1657, 


i ‘ 
‘ TOPIC TAGS: vanadium niobium silicon system, vanadium niobium sili- | 
: icon alloy, alloy phase composition, alloy structure . ' 
ae Pe 

| ABSTRACT? Phase equilibrium in alloys of the V-Nb-Si system con~ 

, taining UP to 50% Si has been studied. Alloys were melted from 99,9% : 
‘pure sintered Nb, 99.8% pure si, and 99.4 or 99,9% pure V in an arc 

‘ furnace with nonconsumable tungsten electrodes in purified helium 


funder a pressure of 0.7 atm. Alloy ingots weighing 20—-50 g were 


-yapidly cooled {mmediately after solidification; half were then annealed 
-at g00c for 2500 hr and quenched. X-ray diffraction and microstrucm : 
i tural analysis and microhardness tests were used in the investigations 
ion the basis of the results, the equilibrium diagram of the VeNb-Ssi i... 


i gystem was plotted, The VcSi3 and the g-modification of Nb5S13 
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: compound at high temperatures (close to the melting point) form a 
‘continuous series of solid solutions with a: WsSi3-type structure, 
‘The solubility of niobium in the VsSi3-base solid solution is 45% at 

' 800C; vanadium solubility in the o-Nb.~Si,-base solid solution is : 
‘about 7%; niobium solubility in the V58l compound near melting point: 
»is about 30% and decreases to 18% at 800C, The silicon content in 
i (Vv, Nb) Si, and (V,Nb).,S4 solid solution at 800C varied from 1 to y dy Se 
| The Nb,Si compound dissolves little or no vanadium and was not detec=! 
ited in ternary alloys containing more than 5% vanadium, ‘The silicon 
i; 80lubility in (V,Nb) solid solution does not exceed 1 atZ% at 800C, 
jOrig. art. has: 9 figures, : 


_fassocration: none : 
| susrrzep: O3May63° _ © amp press: 3064 ENGL: = 00 
[sus cope: MM "NO REF sovi 003 OTHER: 007 
: | a oh fie ty ; ee a 
Card 2/2 ae 


Tit ene 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001962410008-0" 


"APPROVED FOR RECESSE: iddneaeas ae CIA-RDP86-00513R001962410008-0 


L 8772465 EWT(m)/EwP(b) ASD(a)~5/ AS(mp)-2/AFWL/SSD/ESD(t)/RAEM(t)  JD/JG 
‘ACCESSION WR: AP4043590 8/0078/64/009/008/2045/2046" 


AUTHOR: p P : ; imov, Yu..V.; Karensik 
V. R.; Vy®legzhanine, T. V.; Glady*shevskly, “« = 


| TITLE: The V3Si-V3Ge system | 


: ‘SOURCE: Zhurnal neorganicheskoy khimii, ve 9, no. 8, 1964, 2045- 20h6, 
land insert facing p. 2035 


a 

TOPIC TAGS: superconductivity, superconductive allo ener alloy,’ 
silicon alloy, germanium,elloy, superconductive vanadium silicon con- 
‘pound, superconductive vanadium germenium compound, vanadium silicide, 
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‘ABSTRACT: A series of V381-V,Ge alloys containing up to 25 at% vana- : 
dium were melted from 99. 234 vanadium: 99.8% silicon, and 99.9% germa- 
‘nium in @ nonconsunable electrode are furnace in helium under pressure 
of 0.7 atm and annealed at 800C for 2500 hr, Mieroscopic examination 
and x-ray diffracticn patterns revealed that the components form e 
continuous series of solid solutions. Tee the trensition temperature 
to the superconductive state (all the alloys of the system are super- 
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‘conductors),was found to decrease continously from 17.1K for V361 to 
_:6.01K for V3Ge ac shown in Fig. 1 of the Enclosure. Fig. 1 also shows 
ithe composition dependence of the microhardness and lattice constant of © 
“the solid solution and the transition curves for four alloys tested. 
Orig. art. has: 2 figures. 
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TITLE: The superconducting properties of alloys of vanadium with titanium 
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SOURCE: Soveshchaniye po metallovedentyu i mote 


Metallovedeniye i metallofizika sverkhprovodniko 
in. superconductors) ; trudy soveshchaniya. Moscow, 
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TOPIC TAGS: superconductivity, superconducting alloy, vanadium base alloy, titaniun 
coritaining alloy, esséioeb current density, cold drawing, electric wire, critical 
magnetic field, solid soluticn, metal heat treatment g 
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ABSTRACT: The critical current density of vanadium-titanium alloys with a body- 
centered cubic lattice is studied as a function of the applied magnetic field strengt 
and the titanium concentration. The starting materials were titanium iodide (99.9 wt 
%) and carbothermal vanadium . which,after cerium refining, contained (wt %): 99.766 V, 
0.11 C, 0.04 0, 0.001 N, and 0.10 Ce. Tho alloys were pmelted in an are furnace in an 
atmosphere of purified helium at a pressure of 0.7 atm. After annealing at g00c for 

1 hr, one batch of specimens was cold rolled and dravm into wire with a diameter of 
0.2 mm. After cold deformation, the second batch was annealed again at 900C for 1 hr. 
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The third batch was given intermediate vacuum annealing. In the cold-worked state, ; 
the alloy with ~ 50 wt % Ti had the maximum critical current density (1.4°104 a/cm@) | 


Tig. 1. Critical current of vanadium- ° 72 
titanium wire (0.2 mm in diameter) as _ } 
a function of applied magnetic field - af 
strength. The numbers indicate % Ti. 
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A combination of heat troatment and cold deformation was found to be most effective | 

for the vanadium-rich alloys. The authors thank the coworkers of the Department of i 
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Inorganic Chemistry, Leningrad State University im. I. Franko (Neorganicheskoy khimii 
LuU), for performing fhe x-ray analysis of the alloys, and R. Sh. Akchurin and V. V. 
Volodin for measuring the critical current. Orig. art. has: 5 graphs and 1 
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of metals in suporconductors); trudy sovoshchaniye. Moscow, Izd-vo Nauka, 1965, 91- ° 
100 .. : 7 . 


TOPIC TAGS: superconductivity, solid solution, vanadium compound, silicon compound, 
germanium compound, tin compound, crystal lattice parameter, x ray analysis, solu- 
bility 


effect of the dissolution of these elemonts on tho critical suporeonductivity tran- 
sition temperature are studied, Microstructural and x-ray analysis and the micro- 

hardness method are used, The starting materials wore sintered vanadium and silicon 
with a purity of 99.8 wt % The alloys were prepared in an arc furnace in an atmos- 
phere of purified helium at a pressure of 0.7 atm, The alloys were annealed at 800C 
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for 2500 hrs. The x-ray phase analysis was performed by the powder rethod with 
chromium radiation in a cylindrical chamber, Tho transition temperature was meas- 
ured by the magnetic method, It was found that interstitial solid solutions are 
formed when elements with small atomic radii are dissolved in V,Si. There is iso- 


morphous replacement of the vanadium atoms in the crystal lattice of V,84 by atoms 


Fig. 1. Change in critical temperature, 
lattice constant, and micro- 
hardness of solid solutions 
v, (Si, Ge). 
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of the transition metals. Atoms of the elements of subgroup B of the poriodic 
systom replaco Si atoms in the lattice of V,Si, The pure compound V,S4 has tho 


maximum critical superconductivity transition temperature (see Fig. 1), The authors 

thank N. Ye. Alekseyevskiy, Institute of Physical Problems AN SSSR (In-t fizproblem 

AN SSSR) and V, R. Karasik, Physics Institute AN SSSR (Fizicheskiy in-t AN SSSR) 

for measuring the transition temperatures, Orig. art. has: 4 graphs, 4 tables, , 
1 diagram, and 2 photographs. : 
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TOPLC TAGS: vanadium, aflfcon, 
aliovw, tin containing allov, aliovw sroanerty, gsurerconductinnr loy 
containing 75 at% V, S245 atz $4, 


ABSTRACT? Thea V3Si-VySn ailoys 
and 5-25 at% Sn (99,8%-pure vanadium and stifcon, 


and 99,3%-cure cin) 
fourd that ceatinuaus saries 


ave been investigated. it was 
soiid solutions are formed between superconductors VeGh ane 
“Microstructure and x-ray analyses showed that ${.@toue are 
by Sn atoms, The temperature of transition into the supercondicting 
etate arops from 12,85 to 6, 4% with tnereasing Sn content. There 


ig a correlation batveen temperature of traneitioa into the gsuperm 
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conducting state, the crystal-lattice parameter, and the content of 
tin (see Fig. 1 of the Enclosure). All investigated alloys are 
superconductors and havea the same electron concentration. Ortg. 
art. hast 1 figura and 1 table. (HD) 
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TITLE: Solubility of certain transition metals in’ V3Si compound and their effect 
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transition metal solubility, vanadium silicide superconductivity, superconductivity 
| |trensition temperature 


“| ABSTRACT: cone solubility of to? bee? bn, 00) GeY er bat ce, V4 La ia V¥3Si-bas¢ 
- lalloys arc melted in WVheliua atmosphere or synthesized by the Bee aetna 
Imethod has been investigated, end the critical temperature of transition into the’ | 
' superconducting state (%,) of several of the alloys has been measured. An investi- _ 
jgation of the solubility of the additives ir, V,Si along the V3Si—Me,Si sections of. 
‘the ternary V~Me-Si systems revealed the fornation of substitutional solii solutions 
‘in which the transition-metal atoms occupy the sites of vanadium atoms in the V35i é 
crystal lattice. Continuous series of V3Si-—Mo3S5i sad V3Si—Cr35i solid solutions ,? 


jare formed in the presence of isostructural compounds and favorable dimensional and 
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electrochemical’ factors. “The init solubility. of other transition metals directly 
a depended on the dimensional and.electrochemical factors. Mn, Nb, and Ti, the 
“Shnearest to Vin the periodic table, had the highest solubility in V3Si. Re, Pi, and 
. Fe, whose atomic radii differ least from thet of V, had a pubstantial solubility in 
“vtW38ia In general, at dissolving transition metals, the relationships jin forming 
“lternary solid solutions on 4 V,5i base are jdentical with those for binary solid 
solutions. The binary V,81 compound nad the highest Ty. Partial substitution of 
vanadium atoms in the V35i lattice for atoms of any transition metal decreased the 
To, but the cause of this phenomenon has not yet been determined. For tke V3S5i-base 
ternary solid solutions no correlation was established between the T, chenges and 
the change in the dimension of the solute avom or the meen electron concentration. 
Jorig. art.-hos:..4 figures and 3 tables. (ss), 
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' TOPIC TAGS: titanium alloy, superconducting alloy, shycical metallurgy, euper= oa 
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i ABSTRACT: A Conference on the Metallurgy, Physical Chemistry, and Metal Physics _ 
of ‘of Superconductors - was held in Moscow at the Institute of Metallu: ogy im. A, 
| .._Baykov, 24-25 May 3 1965.4 Over 2 200 representatives of industrial enter- ~ 

7 #4, Fiiitives an ‘and’ research institutes attended, and 34 reports were es 

yi 4y 
ae The Chairman of the conference, My v, Pridantsev, ateenbea in his. 
opening statement the great importance of the problem of superconductive 
materials, and Ya _M, Savitskiy outlined the present state of the ie Proper and 
f 
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ly 
‘future tasks. “Methods ‘of utilizing the pheno Bene of superconductivity in SHF 
linstrum ents were outlined by M. B. Golant, id the prospects of using super~ 


‘conductive materials in magnetic etic systems “of le a a aaa generators 
‘were reviewed by. Vv. B. Zenkevich and V,_V. Sychey 


: pig 55 
Vv. M. ‘ an, L I, calle N. M. ee Sitiees reported on the 


search for new high~parameter superconcuctors in binary and ternary sys- 

‘tems of metals and compounds. The importance of factors such as electron 
‘concentration, electron-state density at Fermi surfaces, and cr ystal struc- 
ture of compounds was emphasized, and certain laws governing the change 

in puperconductve properties of compounds were analyzed, 


Reports were also presented on the relatio etween the phase-diagram 

_ type and superconductive properties in niobium* allium 4 L, F, Myzenkova, v¥ > 4 
-V. V, Bardh’ Ye. M, Savitskiy), niobium-tin (V. M. M, Svednikov, ikov, \V. M. "Pan, 
“Yue L “Beletakiy);’ Sind vanadium a tv, UM, Pan, Vo.M, Savitekiy, 
‘and co-workers) haba ns, N. Vil Ageyev,_ Corresponding Member of the 
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‘Academy of Sciences USSR, and V, F, Shamroy Jigperted n the formatfon of 
continuous series of solid solutions in the Nb,Sn“’Nb,Al“+Nb,Ge bystem and 
on the temperature of transition to the superconductive state of compounds with | 


x va Cr3S5i structure, 


‘A number of reports dealt with the effect of heat beeline on the struc~ 

ture and superconductivity of niobium-zirconium alloys (V. V. Baron), nio~ 

bium-titanium™Yloys (M. I. Bychkovd/*V. V. Baron(’ ¥e. M, Savitskiy, D. 1. | 
yner, Ya, N, Kunakoy,-Ye V. Kachur “Na. Pakhomov), and vanadium- ,-7 


Vv ee 
titanium alloys (Y’ a ey immu, “VV. Batdh, Yer WM, Savitekiy), > All speakers 


treatment, The effect of heat treatment on the superconductivity of niobium 
‘alloy with 75% zirconium Was discussed in the reports of L, A, Bar v, Yu. F.. 


| 

Sudareva, and others showédd that zirconium alloys containing smal ditions 7 I. 
Us 
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- | discussed the relation between the structure and paramere of supercon- 
|} ductivity of zirconium alloy with 4% niobiura, The increase of resistivity of 
| zirconium alloys in cooling to critical temperatures was dealt with in the 


report of Yu. F. B ohkowe M., .T. Zuyev, andi. &, Khukhareva, 
5 acme 2 ep val : 
we {--- ...- Considerable interest was: eae Hs the report on the offect of impuri- a 
oe ties on the superconductivity of nlobium and niobfum-zirconium alloys (L, F, 
a it ‘Myzenkova, Ye. M, Savitskiy, V. V. Baron) and on the éffect of oxygen (Yu. 
f ‘F} )Bychkov, I. N. Goncharov, 1S. Khukhareva) and copper (V. A, EEONOV sv 
| Ye. M, Savitskiy, V. V. Baron), A report on eget 4 Seer and prospective. 
; applications of new superconducti iobium~zirconium-tantalum: um'qlloys was 
‘presented by R. §, Shunlevich, ey ve niete Vv. B. Novoreshchenova, | Vince! 
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_ Vanadium ‘silicon and vanadium-gallidm wires was discussed by 3 Ye. M, 
Savitskiy, V, ero and Yu, aad Yelena ce . wove! 


Karasik, and G, B, et -The production of ductile supercd! flys 
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The Conference noted the progress made last year in the study of super- . 
conducting alloys: and compounds and in the fabrication of small-size solenoids. 
A number of institutes were assigned the task of developing Standard units and: 

ti ethods for determining.superconductive properties, “.-" 
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regions in the Ti-V-Si system in alloys containing up to 50 at. Si. X-ray 
structural and microstructural studies as well as microhardness peas 
provided data from which a diagram of the phase equilibria was plotted, The - ae 
isothermal section at: 800C showed the presence of a new ternary compound (Ti, V)SL 


| ABSTRACT: The object of the work was to investigate the sO at Ht and phase 


asurements U 


and wide regions of solid solutions based on the binary compounds TisSiz, V55135 
and V351. The compound (Ti, V)Si has a variable content of the transition metal, |-.--- 
and its region of homogeneity includes the composition TiVSiy, which was shown to 


_ a crystallize in the rhombic system. The change of the lattice constants and 
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microhardness ‘o£ the solid solutions , based on ts8is, VsSig, and V3Si was studied 

as a function-of composition of the alloys. The solubility of vanadium in TisSi3 
- | 48 approximately 30 at.%, and that of titanium in vey and V3Si, 12 and 18 at.%, 
ny | respectively. Orig. arte has;. 5 figures. . 
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= = TITLE: Solubility of chemical elements in vanadium : the solid state 
gale nae 


“SOURCE: AN SSSR. Izvestiya. Neorganichesklye materialy, v: 1, no. 12, 1965, 2197'-2204 


"TOPIC TAGS: vanadium, solid solution, electrochemistry 


# .: ABSTRACT: The article discusses the conditions and relationships governing the formation of 

4s vanadium solid solutions and evaluates the applicability of criteria known at the present time. 
; Because of the difference in the electrochemical nature of elements, expressed by their posi- 
. tions in the periodic systems, the criteria of formation of solid solutions cannot be rigid and 

uniform for all the elements. It is recommended that in establishing these critcria use be 

‘made of the position of the elements in the electronegativity series proposed by the commis-~ 

{| sion on chemical nomenclature of the Academy of Sciences SSSI. The conditions of Hume~ 
Rothery and the diagram of Darken and Gurry Indicate only the likelihood of formation of the 

- corresponding regions of solid solutions and cannot claim to be completely reliable in pre- 

. dicting interactions. On the basis of an analysis of the known phase diagrams, the variation 

-in the criteria of formation of vanadium solid solutions with changing nature of the second 

component is indicated. Orig. art. has: 4 figures and lable. 


SUB:CODE: 07, 11/ SUBM DATE: 12Jun65 / ORIG REF: 005 / OTH REF: 007 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001962410008-0" 


SAVITSKIY, Ye.M. [Savyts'ky1, IB.M.]; BARON, 


V.V.3 YEFIMOV, Yu.V, 
[IEfimov, IU.V.]; GLADYSHEVSKIY, Ye,I, [Hladysheve'kyi, IE.1.] 


Solid solutions of Ge, Sn, Al, and Be in the V381 compound. 
and their superconductivity,. Dop. AN URSR no.11:1474~1478 
NOB vs (MIRA 18:12) 


CIA-RDP&6-00513R001962410008-0 | 


pare 


"APPROVED FOR RELEASE: 09/19/2001 ; 


SE ESTSRUE LEE eet ter Pee as 


/000/000/003 
-_Myzenkova, -L. F.; Baron, Ve Ve. (Candidate of technical sciences); 
+iBaviteskiy, Ye. M. (Doctor of chemical sciences) b-! 


ORG: none . 

TITLE: . Effect of alloying additions on the_superconductivity of niobium-zirconium 
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ABSTRACT: The effect of small additions of ceriun, titanium, and fron on 
the critical current density (Ix) of niobium-zirconium alloys has been investigated. 
Alloy wires 0.25 mm in diameter, containing 25 and 50 wt% zr and up to 0.36% La, 
(0.392 Ce, 5.44% TL, or 0.52 Fe individually added, were tested at 4.2 K in a magnetic 
field of 22.4 k¢s, Ti, Fe, La, and Ce at Contents of up to 0.12% increased consid~ . 
erably the I, of Nb + 50% Zr alloy. At higher contents, I, dropped again (see Fig. 1) 
In the case of Nb + 25% zr alloy, the maximum oa the Iy-composition curves was 


- Lard 1/3 
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t| Fig. 1. Critical current of Nb+ 50% Zr 

alloy versus content of alloying addition © °° 
. at-an intensity of the magnetic field of 
22.2 kGBe wk, <3 : 


ie 02 08 06. 
ane = ATCO 
F “observed at higher. contente of alloying elements, for instance, at 1% titanium, but 
the effect was much weaker than in alloy with 50% zr,: The effect of higher content 
| of alloying elements was studied with alloys containing 5 and 10% Ti and 20—45% Zr. 
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“At 5% TL the maximum I, 4.48104 a/em2 3) - 
aa um Ix, 4.48+10% af/em2, was observed : 
10% Tt. ae 9 W rved at 28% Zr and ‘in all 
ATi, at 25%°Ze (1k, 3.65+10" a/em2), Ti, La, and Ce improved and diac 


affect the workability of allo 1! 
: : ys.,{ Annealing at 900 C for 1 hr h 
effect on the Ip of alloys with 2pand 50% Zr containing La and ai acre has: 


mL g figures. 
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ABSTRACT: The e€feer of vanadiun {up to 15%) on the structure, critical current and 
the temperature of transition to the Superconducting state of binary Nb-Zr- 4 
alloys has been investipated. the alloys vere melted from 99.75—99.95%-pure con- 
ponents in a noncensemable electrode are furnace in a helium atmosphere at a pressure 
of 0.7 atm, tomogentzed at 1100C for 200 lr, upset at 90010000 with reductions of 
up to 20%, annealed at 960C for 100 hr, and furnace cooYed. In the as-cast condition 
the majority of tie alloys had a single-phase structure f R-solfd solution with a 


bee lattice. After. annealing, only binary tih-V alloys aud ternary Nb-base alioys 


iatatr eeeneeeeeeneeeeneeetliinaen eemnngeemenee ee 


had a siaugie-phase structure, The majority of annealed alloya contained two phasegi do 


the 6~tb-base solid solutions with a bee lattice and the a-Zr-base selid solutions 
with a hexeeonal lattice. The investigated Zr-rich region of the Nb-Zr-¥V system 
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contained a three-phase region where a,ZrV., compound was present in equilibrium with 
the two solid solutions. Alloying witht V slightly decreased the lattice parameters 
in binary Nb-Zr alloys. The strength of cold-strained alloys with 5%V and of binary 
Nb-Zr alloys increased from 134 to 185 kg/mm? with ipfcreasing Zr content from 0/to 5 
and then decreased with a further increase in Zr coffent. Alloys containing rbre 
than 70% Zr and 5%V did not sustain cold deformation! without process annealing |" The 
) temperature of the transition to the superconducting state was measured with a speci 
unit designed by N. D..Kozlova (IMET im. A. A. Baykov). Alloying with V lowered the 
|. superconducting characteristics of the binary Nb-Zr alloys. The decrease in the 
critical current was particularly sharp with small additions of vanadium, while the 
temperature of the transition to the superconducting state decreased gradually with 
increasing Zr content. Annealing (at 900C) increased somewhat the critical current 
of ternary alloys, but the achieved maximum critical current (18—19 amp) was lower 
than that of cold-strained binary alloys. It appears that binary Nb-Zr alloys have 
the most: favorable conditiphs for the presence of superconducting properties, and 
any departure from the opt{yyjal conditions, caused by addition of vanadium, lowers the 
_superconducting properties\ of binary alloys. The authors thank V. V. Volodin and 
L. S. Apukhtina (IMET im. A. A. Baykov) for the measurements of the superconducting 
characteristics of the alloys. Orig. art. has: 5 figures. ; (MS} |_— 
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SOURCE: AN SSSR. Izvestiya. Neorganicheskiye materialy, v. 2, no. 8, 1966, 1444-1447 
|POPIC TAGS: vanadium, gallium, phase diagram, phase composition, phase analysis 


ABSTRACT: The V3Si-V3Ga system was studied by x ray microstructure and micrdhardness 
techniques. The object of the work was to establish the point of transition! Of the 
system into a superconductive material and to determine the structures of the alloys of 
the V3Si-V3Ga system. The samples were prepared by fusing mixtures of pure components. 
in.an arc furnace in argon atmosphere at 0.9 atm. All samples were homogenized by 
holding them for 2500 hours at 800°C. The continuous formation of the solid solutions 
between isomorphic compounds, V3Si and V3Ga, at 800°C wis established by both x ray and 
microhardness examinations. The maximum microhardness\ Of 1680 kg/mm? was found to 
correspond to 5-7.5 atom % Ga in the solid solution. At all intercomponent ratios, the 


solid solutions of V3Si and V3Ga were found to have a lattice structure of the Cr3Si- 
type. Above 1300°C, the V3Si-V3Ga system was found to be composed of two distinct 
phases: a solid solution based on vanadium and the V,Si. The transition temperature 
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of the various compounds of V3Si-V3Ga system into the superconducting state can be cal- 
culated from the empirical formula : 


Ty = 17,1 - e707 +. 0,059. e024 
where x- is the Ga content in the system in atom $. The authors thank_E. I. Gladyshev- 


skiy of L'vov State University for conducting the x ray analysis of the alloys. Orig. 
art. has: 4 figures and 2 formulas. ; 
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SOURCE: AN SSSR, Izvestiya. Motally, no. 5, 1966, 183-184 
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_ ABS TRACT: tients alsa ; eae 2) 7 
; The Third All-Union Conference on the Physics, Chemistry: 


and Physical Metallurgy of Superconductors was held in Moscow, _ | - : Sak 
23-25 May 1966, at the Institute of Metallurgy im. A. A. Baykov, © © + ~ 
'Academy of Sciences, USSR. . The Conference was sponsored by Ee 
‘the Scientific-Engineering Council on Superconducting Materials 
and Their Technology. Some 245 representatives of 46 organiza- 
tions and enterprises in various cities of the Soviet Union attended 
‘the Conference.’ Thirty papers dealing with theor.tical and techno- 
logical aspects of the development and processing of the supercon- 
ducting materials were presented, | toe 
Card 1/6 ; 
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:” M. Ve Pridantsev, Chairmin of the conference, inhis opening ~ 

| statement analyzed the present status of the development of super- _ 
‘conducting materials arid noted that a significant increase in the _ 

jintensity of magnetic fields was achieved and the use of supercon- — 


‘ductors was expanded. 


Ye. M. Savitskiy,Co-Chairman, reviewed the basic trends in 

_ {research on superconducting materials, emphasized the necessity .. 
‘of coordinating the research, and stressed the importance of im- 

: proving the design of superconducting solenoids and the establish- ” 
“ment of a relationship between the characteristics of superconductivity, 
‘and other properties, such as the fine structure and electron struc- 

|-ture of alloys. es ee | 
; Many of the papers presented dealt with superconducting niobium 1 


i 


‘falloys. N. P. Sazhin (Academy of Sciences USSR) and B. G. : 


Lazarev presented reports on the structure and superconducting: -— | 
_| properties of ternary niobium-base alloys. Ye. M. Savitskiy, oe 
‘Vv. V. Baron, and M. I. Bychkova discussed the superconducting 
properties of niobium-hafnium alloys. _ = 
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; V. V. Baron and M. I, Bychkova discussed the specific etiects 

. of plastic deformation and decomposition processes on the magni- 

i tude of critical current in superconducting Nb-Zr and Nb-Ti alloys. 
High characteristics of superconductivity in a recrystallized alloy 

i wire can be achieved through decomposition of the solid solution 
‘and precipitation of the secondary phase. D. I. Layner and V. Ya. ° 
‘Pakhomov spoke on the effect of plastic deformation on the critical 
ieurrent in Nb-Zr and Nb-Ti alloys. Ya. N. Kunakov reported on 
‘the effect of carbon content and heat treatment on the superconducting | ie 


| ‘properties of niobium: titanium alloys. 


4 
ry 


Several papers deatt with the effect of dispersed sreuiitaias on’. 
the critical current density in Zr-Nb alloys (Yu. F. Bychkov, I. N. 
. ‘Goncharov, B. A. Maltsev, L. A. Petrov, Ye. P. Romanov) end 
‘with the fine structure of zirconium-niobium alloys (N. A..- Sokolov, 
+Yu. F, Bychkov), ©, ; i 


: Bychkov discussed physical methods of revealing structure and 
‘ composition microheterogeneity of alloys, and the effect of micro- 


| heterogeneity on the temperature of spaneition _to the superconducting j = ag 
Mies iicbtain ae ———— . | 
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_ state. oe 
v. V. Baron, L. F. Myzenkova, M. I. 


‘. Ye, M. Savitskiy, 
ed on the superconducting re 


-Bychkova and Yu. Vy. Yefimov report ; 
_and mechanical properties of.ternary Nb-Zr, Nb-Ti and V-Ti-base : 


1 

‘alloys. N. Ye. Alekseyevskiy (Corresponding Member, ‘Academy 
tof Sciences USSR) and O. S. Ivanov discussed the phase diagram of | 
the niobium-titanium-zirconium system and the superconducting = _ moe | 
Hy . * i 


{i 
| properties of the alioys of this system. 


Vv. Yefimov presented 
he V-Ga system and ~ 
chemical composition and heat treatment on 


. discussed the effects of ee, 
, the temperature’ of transition of V,Ga compound to the superconducting. ; 


Ye, M. Savitskiy, V. Vv. Baron, and Yu. 


“an improved version of the phase diagram of t 


‘state. It was shown that the compound. undergoes high-temperature; 
polymorphous transformation and ordering, the latter having.an’ 4 
effect_on the temperature of t transition to the superconducting.state. 
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_|Another paper by ine same authors dealt with the diffusion synthesis 
of V,In, V,Cd, V3Pb, V;Bi, and V;Tl compounds with a crystal 
structure of the Cr,Si-type. Only one compound, V3In with a critical 
temperature of 13.9°K, was found tobe a superconductor above 4.2K. 


V. N. Svechnikov and V. M. Pan (Institute of the Physics of 
Metals, Academy of Sciences UkrSSR) discussed phase diagrams of 
binary niobium-tin, niobiim-germanium, and niobium-silicon systems, . 
Vv. M...Pan, V.-V. Pet'kov and O. G.- Kulik identified Nb 39i compound: 
in the niobium- silicon system,with a tetragonal structure of “the TisP- 


Re a 


‘ 


-Ye, N. Dembnovitskaya and A, Ya. Kuchma reported on the 
‘superconductivity of the sc orapounes of transition metals with IVa- 
group elements. 


Vv. Vv; “Shmidt and Yu. A. Kashlev discussed the superficial 

‘ superconductivity of single-phase. superconductors, the phase- ' 
transformation in small superconductors, and the critical.parameters : 
of thin Superconducting, films in contact with metals. | 
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V. I. Arkharov, A.I. Moiseyev, T. A. Ugol'nikov, L A. 

:Baranov, Yu. F. Bychkov, and A. 1. Evstyukhin reported on 

' chloride and iodide methods of synthesizing thin Nb 3Sn films and 

,on the superconducting properties of these films. 

I Vv. V«~ Syke, N. B. Zenkevich, V. A. Tovm, Vv. Vz. Maa enee: 

land V. A. Al'tov presented a report on the development of super- 

! conducting solenoids capable of generating magnetic fields with 

‘an intensity of over 75 koe. V. V. Baron, T. F. Demidenko and 

V. V. Volcdina discussed a newly designed unit and method for 

‘measuring the critical currents of superconductors. 

: Scientific-research organizations were advised to expand their 
research on the physics, chemistry and physical metallurgy of 
‘superconducting materials, on the relationship between character- 
istics of superconductivity and electron structure, fine structure, 
impurity content, and defects of superconducting crystals, and 

"on the effect of high pressures and penetrating radiation on the 
‘structure and properties of.superconductors. The establishment 
of a theoretical basis for determining the optimal conditions for. 

plastic deformation of superconducting metals and alloys was also. 
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SOURCE: AN SSSR. Doklady, v. 171, no. 2, 1966, 331-332 = 


TOPIC TAGS: superconductor, superconducting property, vanadium, vanadium indium 
compound, vanadium cadmium compound, vanadium zinc compound, vanadium bismuth com-" 
pound, compound superconductivity, vanadium tellurium ‘compound, vanadium lead com~ 


pound 


ABSTRACT: In a search for new superconducting compounds, vanadium wires diffusion 
coated with An, Cd, In, Tl, Pb or Bi were investigated. It was found that all 
coatings had a multiphase structure. In addition to vanadium lines, x-ray diffraction 
patterns showed lines of phases with a cubjc structure of the Cr3Si-type and the , 
following lattice parameters: 4.92—4.95 A for V3Cd; 4,87 A for V3Pb; 5.28—5.56 A 
for V3In; 5.21—5.25 K for V3T1; and 4.72 A for V3Bi. Variations in the lattice 
parameters of V3In, V3Cd and V3Ti indicate the existence of a homogeneity zone. 
Diffusion coatings containing V3In had a temperature of transition to the super- exe 
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j .9°K ¥ Other coatings tested did no 
conducting state of 13.9°K. : 
at temperatures above 4.2°K. Orig. art. has: 1 figure 
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TITLE: | Solid solutions of cel sn¥ Aly and Be" n the compound V3Si and their 


superconductivity — 4 +7 


| source: AN UkrRSR, Dopovidi, no, 11, 1965, 1474-1478 
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‘| ABSTRACT: Metal Lographic and x-ray structural methods were used to study the 
mutual solubility and properties of alloys of the quaternary systems V3Si-VX, 
attice constants were (toes 


8 V3(Si, Ge) and V3(Si, Sn) | 
(less than 0.2 at.%) in the 
ture T, of transition to the 


“| where X = Ge, Sn, Al, or Be. The microhardness and 1 
-| measured, The existence of continuous solid solution 
-and a limited solubility of Al (about 8 at.%) and Be 

__.| compound V3Si were established. The critical tempera 
a superconducting state ie given by) ee ye 
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©] for ‘the V3(Si, Ge) solid solution, x being the Ge content, and by | 

2 Too (7.1 70% 4. 0.0600", ! 

for the V3(Si, Sn) solid solution, x being the Sn content, and a, b, c, and d be- | 2 

ing constants, Introduction of Al or Be lowers the Te of the compound V3Si. The ; . 
“<4 paper was presented by V. M,. Svechnikov, Member of AN UkrSSR, Authors thank re: oe = 
My Xe. Aleksyeyevs'kyy, Corresponding Member of AN SSSR and Member of the Institute . -, 
__ | of Physical Problems, AN SSSR (Institut fizproblem) and V. R. Karasik (o£ FI AN | ve 


<p SSSR) for determining the To o£ the alloys, Orig. art. has: 2 figures and | 
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AUTHOR: Yefimov, Tus Vv. 
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oxygen, d ee certain properties of V,51 compound 


i 
SOURCE: AN SSSR. Izvestiya. Neorganicheskiye materialy, v. 1, no. 6, 1965. 
873-876 


"TOPIC TAGS: veneaiun beled compound, vanadium silicide alloy, carbon containing 
alloy, oxygen containing alloy, boron containing alloy, superconductive al oy, 
alloy superconductivity, vanadium silicide superconductivity 


7 


a 
a 
Es 
fun 
$e 
icf 
& 
ie 


€ 


'ABSTRACT: The solubility of carbon, oxygen, and boron in W435i vanadium siiicide, 
‘the effect of these elements on the properties of ge compound, end the effect of 
ailicon on the temperature of transition of binary V3Si-base alloys into the super- 
sonductive state have been studied. It vas found that the solubility of tne alioying 
‘elements tested decreases with increasing atomic radius. An increase in tne content 
\f carbon, orygen, or heron aheve the bimit of polubility fo.7£, ¢ ©f and less than 


were 


Sy orerpectively brings afout tne formation fotne second phase A ehacr rc rease 
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| / 
‘interstitial solid solutions which have narrow regicns of homogeneity. The temper- 
eture of transition to the superconductive state (Tcy) of stoichiometric V Si is 
17.0K and that of alloy with 24.9 at% Si is 17.2K. Ter drope sharply with the ap- 
‘pearance of the second phase. All three interstitials lower Tey. Orig. art. has: 
j2 figure and 2 tables. (RD). 
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7 & ; Dual Deflection." 
EFIMOV, YU. YE - - "A Beta S_ectrometer with : 
Sotecinical Inst. Acad Soi, feningrad, 1955. (Dissertation for 


Physi- - 


the Degree of Candidate in Physicomthematical Soiences 


$0: Knizhnaya Letopis', No 1, 1956, pp 102-122, 124 
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INSTRUMENTATION: SPECTROMETERS 


"Beta Spectrometer With Double Deflection", sy Yu.Ye. Yefimov and 
V.M. Kel'man, Physical-Technical Institute, icademy of Sciences 
USSR, Pribory i Tekhnike Eksperinents » No 1, January-February 
1997; pp 23-27. 


An investigation is made of the electron. optical properties of the 

"magnetic field produced by two pairs of rowd poles when the fields 

in the gaps between the poles are oppositel;’ directed. The field con- 

figuration of this type is the basis for th: construction of a beta 

spectrometer, the source and recording devi:es of which are located 

at a large distance from the deflecting magnet; consequently, the dis- 

persion of the instrument is considerable. The half-width of the re- 

sultant line is 0.07%. The beta spectrometer can also be operated un- 

der conditions ensuring horizontal and vertical focusing; in this case, 

the line half-width is 0.11%. 
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4 TITLE: . Investigation of low-energy charged antisites with the Cosmos 12, Cosmos 
i 15,\"and Eleotron 2 satellites, Zheport, All-Union Conferonce on Cosmic Ray "Physios — 


held at Apatity 24-31 August’ 749647 


‘| SOURCE: AN SSSR. Izvestiya. Seriya fizicheskaya, v. 29, no. 10, 1965, 1942~1945 


TOPIC TAGS: secondary cosmic ray, cosmic ray particle, fast neutron, slow neutron, 
* | atmospheric phenomenon - . 

ABSTRACT: The authors have measured slow and fast neutron fluxes in the atmosphere 
at equivalent depths from about 7 to over 700 g/cm. The fast neutron fluxes were ao 
measured with a proportional counter surrounded by a moderator and also with a ; 
_stilbene scintillation counter which’ recorded neutrons with energies above 2,5 Mev. 

To avoid recording charged particles, the stilbene ucunter was surrounded with plas< 
tic scintillation counters connected in anticoincidence. The slow neutron fluxes | 

B | wore measured with BF3 counters, some of which had been enriched in 510, and also re 
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with In foils. The foils were exposed in stacks of three and were shielded either 
mi! above or below with Cd, so that it was possible to distinguish the portion of the : 
mi} induced sotivity due to resonance neutrons (energies between 1.35 and 1,65 ev) and | | ° 
: Separately to measure the upward and downward fluxes, ‘At latitude 67°N and atmos 
pheric depths from 78 to 94 g/om* (the region of maximum intensity) the upward and 
downward fluxes of resonance neutrons were found to be the same and equal to (3.63 
£ 0.83) x 104 neutron/ém2 sec mev.: This flux is in good agreement with the cal- 
culations of W.H.Hess, E.H.Canfield, and R.&, Lingenfelter (Geophys. Res., 66, 665, 
1961) for geomagnetic latitude 44° N. Data on fast neutron fluxes are given for 9 | 
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| tiights in 1962, 1963, and 1964 at latitudes 47° and. 57°N. The atmospheric depth 

for maximum intensity ranged from 80 to 105 g/om » Q@nd the absorption mean free - 

path ranged from 147 to 172 g/cm, Comparison of the proportional counter and 

@| scintillation counter data indicates that the atmospheric depth for maximum inten~ 
sity increases with increasing neutron energy. The fast neutron flux at maximum 
was found to be 2 neutron/cm*secs. this flux is considerably greater than that i 
found by R.R.Mendell and 8,A,Kor£f (J. Geophys, Res., 68, 5487, 1963) and by R.F. pe as 
Miles (J. Geophys. Res., 69, 1277, 1964), The maximum flux of tho Slow neutrons ; 
4s mesaured with the BF, countern occurred at an atmospherio depth of 80 g/om?, 

| and the density of slow neutrons (energics below 10 kev) at this altitude was i 
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Translation from: Referativnyy Zhurnal Fizika, 1959, Nr 4, p 16 (USSR) 


AUTHOR: 


> “TITLE: 


PERIODICAL: 


ABSTRACT: 


Yefimov, Z.F. 
a 
One-Dimensional Isentropic Unsteady Relativistic Gas Flows \ 


“Uch, zap. Fiz.-matem, fak, Kirg, un-t, 1957, Nr 4, part 2, pp 85 ~ 109 


On the basis of the characteristics method, the author works out a means 
of numerical integration of relativistic hydrodynamics equations for a 
plane one-dimensional gas flow, as well as for a one-dimensional flow with 
cylindrical and spherical symmetry. This method is illustrated by means 
of an example dealing with the calculation of the dispersion of a photon 
sphere in a vacuum, Reviewer's note: This study contains the incorrect 
assertion that the velocity of a photon gas on the boundary with a vacuum 
is less than the velocity of light. This is connected with the fact that 
the parameter R= VY 3 in (4/3 ATH @) (where A is a constant, and ¢ is 
some conditional density of the particles, which, as oan..be shown, is pro- 
portional to T?) for a vacuum ig erroneously assumed to be equal to zero, 
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‘ en in a vacuum ‘the “te~ a‘ure ,T is. equal to zero: ania R= -co , With allowance 


" for this, the: velocity of a photon ges on the boundary with a vacuum is equal to that 
of light. : 


_@.A, Milekhin 
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Interaction between a spinor field and an electromagnetic 


° 20 oAt 7-12 
field eae: eRe Fiz., astron me (MIRA 18212) 


1. Kafedra teoreticheskoy fiziki Mostovakogo gosudarstvennogo 
universiteta. Submitted June 26, 1963. 
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8/124 /61/000/008/010/o42 
A001/A101 
AUTHOR: Yefimov, Z.F,. 
ee oer 
TITLE; A relativistic generalization of Riemann's method 


PERIODICAL: Referativnyy zhurnal, Mekhanika, no. 8, 1961, 11, abstract B8B65 (V 
sb. "Materialy 8-y Nauchn, konferentsil professorsko-prepodavat, 
sostava Fiz.-matem, fak, (Kirg, un-t)". Frunze, 1959, 83 - 86) 


TEXT s The problem of one-dimensional barotropic motion of gas is solved 

by generalization of Riemann's method to relativistic cases, A particular solu- 

tion of equations of relativistic gas dynamics is investigated in the case of 
one-dimensional barotropic gas motion which represents Riemann's waves, It is _. 
shown that in the limiting case v << ec, equations derived by the author are re- 
duced to corresponding equations of non-relativistic gas dynamics. 


0, O1'khov 


[Abstracter's note: Complete translation] 
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MARAMZIN, A.V.; KIRSANOV, Aedes TLLARIONOVA, T.M.3_YEFINOV, 2.0... 


f a shaft during air drilling in frozen 


Tomporature conditions 0 ies: (MIRA 15:7) 


ground. Trudy VITR no.3:70-8 


(Boring--Cold weather conditions) 
(Frozen ground) 
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